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AttachedisanexecutivesummaryofareportpreparedbyBattelleMemorialInstitute
entitled"SulfonatedPerfluorochemicals:U.S.ReleaseEstimate- 1997Part1: Life-
Cycle Waste Stream Estimates",datedApril21,2000. The objectiveofthiswork was to
characterizeand estimatethefluorochemicalcontentofpotentialwastestreamsfrom both
3M manufacturingand supplychainfacilitiesand from productusage.

Estimatesinthereportreflectconservative,worstcaseassumptionsaboutthegeneration
ofwastesatsupplychainfacilitiesand 3M manufacturinglocationsinseveralrespects.
First,operatorexperienceorengineeringjudgments oftenareused due tothe
unavailabilityofanalyticaldata.Second,thereportrelieson 1997 salesfiguresto
estimatecustomerand end userwastestreamvolumes.Intheyearssubsequentto 1997,
however,3M has implemented significantmanufacturingprocessimprovements and has
undertakenwasteminimizationmeasures aspartof 3M's productstewardshipprogram.

Finallyand most importantly,PFOS and relatedcompounds aredescribedinthereport
intermsof"PFOS equivalents"."PFOS equivalents"isdefinedasthemass ofPFOS
moleculesthatwould be formed aftercompletedegradationofthefluorochemical
products.PFOS equivalent(s)representtheweightofC8F 17SO2 presentina product.
The wastestreamestimatesinthisreportarebased on theassumptionthateach
sulfonatedperfluorochemicalproductand residualbreaksdown completelytoPFOS in
theyearinwhich itwas sold.This isa "worst-case"assumption.Infact,recentstudy
resultsshow thatthattherehasbeen no indicationthatPFOS undergoesany degradation
from hydrolysis,photolysis,orbiodegradationmechanisms. Inallhydrolysisand
photolysisstudies,PFOS hasnotbeen detectedasa degradationproductinany
conclusiveexperiment.These preliminaryfindingscallintoquestiontheassumptionof
expecteddegradationofotherfluorochemicalstoPFOS. Relativetophotolysis,the
currentdatasuggestsa hypothesisthatthesematerialswillphotolyzetocarboxylate
structures.These structureshave much differentpropertiesthensulfonatesinthattheyare
much lessbioaccumulativeinecologicalspecies.
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ExecutiveSummary

introductionandObjectives
The 3M Company iscommittedtoaproductstewardshippolicythatencouragessafeand
environmentallyresponsiblepracticesin the development,manufacture,distribution,use
and disposalof3M products.The company hasrecentlyintroduceda corporateinitiative
calledLife Cycle Management (LCN1) to assurean awareness of potentialimpacts at
every stageofthelifecycle.One stepinLCM isto obtaingood informationon waste
stream estimatesand ambient environmentalreleases.

3M has been producing sulfonyl-basedfluorochernicals(FCs)forover40 yearsusingthe
Electro-ChemicalFluorination(ECF) process.The basicbuildingblock oftheseproducts
and the highestproductionvolume FC manufacturedby 3M isperfluorooctanesulfonyl

fluoride(POSF). The chemical or enzymatichydrolysisof POSF resultsin

perfluorooctanesulfonate(PFOS). Based on currentinformationfrom 3K PFOS is
believedtobe theultimatedegradationproduct ofthe POSF molecule. Itappearsthat
destructionof PFOS only occursthroughhigh temperatureincineration.At thistime,
studiesare underway to determinethe degradationby-productsof otherPOSF-derived
fluorocarbons.Initialresultsindicatethatultimatedegradationratesare variable,with

some fluoropolymersapparentlystableforhundredsofyears.

The ReleaseEstimationTask isbased on 1997 salesdatafortheU.S. Product portfolio
changes, manufacturingprocess improvements, and minimization of manufacturing
wastes and releaseswilldramaticallychange theresultsof this1997 estimationin coming

years.

The Release EstimationTask has been subdividedinto two discretephases. The
objectiveofphase one isto characterizepotentialFC waste streams,while phase two is
designedto estimatereleasesto the ambient environment. Both phaseswillconsiderthe

fulllifecycle of FC products,including:manufacturingof compounds by 3K
distributionand conversionstages(supplychain)where the FCs are sold and/or
incorporatedintoproducts,commercial and residentialconsumer use ofthe products,and
waste disposalor recovery of used products.Phase one, lifecycle waste stream
estimation,isaddressedinthisreport.The specificobjectivesofphase one are:

• tomake reliableestimatesof themost importantFC waste streamsthatmay resultin

releasesleadingto human and ecologicalexposure,

0 to perform screeningforidentifyingthemost importantFCs based on pounds of

PFOS-equivalents and FC solids,

• to providewaste streamestimatesthatwillserveasthebasisformodeling of potential

FC releasesfrom landfillsand wastewatertreatmentplants(WWT?s), and

• to providewaste streamestimatesthatwillserveas thebasisforfurtheranalysisof

fate,transport,and exposure,includingmultimediafatemodeling usingthefugacity

principle.
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Theresultsfromphaseonecanbeusedforavarietyofpurposesinothertasksin3M's
overallprogram. Some examplesofthepotentialusesofwastestreamestimatesby other
tasks.injclude:determining.l.ocationsforempirical-sampling,selectinghighestpriorityFC
productsformeasurements of physical-chemical

.
properties,and selectingtreatment

facilitiesand associatedFC inputestimatesfor modelingof ambientenvirorunental

releases.

The waste streamestimatesin thisreportare expectedto change as additional
informationiscollected.Estimatesused in thisreportarebased on conservative,
worstcaseassumptionsaboutthegenerationofwastesatsupplychainfacilitiesand
3M manufacturinglocations,and are oftenbased on operatorexperienceor
engineeringestimatesratherthan laboratorytests.As such,theestimatescan result
inwide rangesinwastestreamcalculations.

Screening forKey FC Products
Duringan initialreviewof datasuppliedby 3M for72 FC productsin sixdifferent
businessunits,a screeningprocesswas developedto narrowthislistto the products
consideredkey fora wastestreamevaluationfrom a total3M standpointintheU.S. The
screerungprocessused 1997 salesdatafor.the.U.S. to identify19 key productsthat
contribute> 1% oftotal3M FC solidsor> 1% oftotal3M PFOS-equivalents.The 19
chemicallydifferentproductsselected,which include21 productcodes,collectively
representapproximately87% of FC Solidsand 88% ofPFOS-equivalentsforthetotal
1997 salesofFC compounds. The 21 screenedproductcodesareasfollows:

BusinessUnit ProductCodes
Aftermarket/Consumer (FC-129,FC-430

,
FC-228,FC-1861)

Apparel (FC-3573/FC-3573N,FC-248,FC-461)

Carpet (FC-364,FC-365,FC-398,FC-1367)
Home Textiles (FC-247,FC-248,FX-1380,FC-280,FX-1801,

FC-1861,FC461)
Paper and Packaging (FC-807,FC-809,FC-807A,FC-845)
Performance Chemicals (FC-129,FC-170C,FC-430,FC-138)

The threeproductswiththelargestquantityofPFOS equivalentssoldin 1997 areFC-

807,FC-809, andFC-1367.

SincethescreeningprocessinvolvedidentificationofproductssoldintheU.S. during
1997thatcontribute> 1% oftotal3M FC solidsor> 1% oftotal3M PFOS-equivalents,
Lightwatefm was notdeterminedtobe one ofthe19 key products.Thus,theseproducts
arenotbeingevaluatedaspartofthisprogram.

3M Manufacturing Wastes
In a continuingeffortto characterizewastes from manufacturing,Decatur process
engineershaveprovidedestimatesofFC wastestreamsforthe3M manufacturingfacility
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atDecatur,Alabama.Engineeringcalculations,3M informationsystems,andair
emissionmodels were used to identifyand quantifycurrentwaste streams.3M
manufacturingwastesareprimarilyassociatedwitha few key stepsintheearlystagesof
Posp manufacturingand purificationandiheref6ie'arenotattributedtoany one product.
Based on the informationfrom Decaturengineers,itis likelythatthe Decatur
manufacturingfacilityis a substantialsourceof PFOS equivalentsreleasedto the
environment.However, ongoing engineeringactivitiesat the Decaturfacilityhave
reducedFCs in watereffluentfrom the levelsfor1997. Totalannualwastesin
wastewaterand solidwastefrom theDecaturfacilitybeforetreatmentareapproximately
1,088,000pounds ofPFOS equivalents,buta littleoverhalfof thesewastesaredisposed
of by high-temperatureincineration,resultingin no releaseof sulfonated
perfluorochemicals.Comparisonoftheresultsfrom samplingdone inearlyand late1998
indicatesthatthequantityof PFOS dischargedto theriveraftertreatmenthas declined,
due to upgradesin thewastewatertreatment.systemand administrativechangesin off-
specproductdischargeprocedures.

Aftermarket/Consumer Products
Four supply chain facilitiesaccount for allof the 1997 salesof key Aftermarket/
Consumer products.The key FC productspurchasedby one or more of thesefour
primary Aftermarket/Consumermanufacturers,in decreasingquantityof PFOS
equivalentsareFC- 1861,FC- 138/228,and FC- 129.

The majorityofthePFOS equivalentsinwastewatergeneratedby thefourmanufacturers
usingkeyA:ftermarket/ConsumerproductsareassociatedwithMx Tank operation.The
highestestimatedwastegenerationvalueintowastewaterfrom thisprocessis6.2%,
which isassociatedwithprocessstartupand shutdown.

GenerationofFCs inwastesduringuse of spraycanproductsby residentialconsumers
dependson transferefficiency,sizeand shapeoftheobjectbeingcoated,and accuracyof
theapplicator.Itisroughlyestimatedthattransferefficiencyacross'allsizesand shapes
of applicationsis66%, which means that34% of productexpelledfrom thecan is
initiallylostaswastetotheair,withthepotentialfordeposition.

Spraycansused toapplytreatmentsinthehome areexpectedtoretaina smallfractionof
theproductmaterialatthetime ofdisposal.Basedon informationfornon-foodspray
cansingeneral,up to 12.5% oftheoriginalcontentsmay remaininspraycansatthetime
ofdisposal.Bulk productcontainersforcommercialcareareexpectedto retain2.9% of
produc@which iswastedduringcontainercleaningand disposal.Itisestimatedthat34%
ofthespraycan containerswillbe recycled,withresidualproductmaterialinthecanlost
towastewater.Containersthatarenotrecycledaresenttolandfills.

Carpetswith commercialcareFC treatmentsused by professionalcarpetsteam cleaners
areexpectedto show similarwear patternstocarpetswithmillappliedtreatments.Thus,
itisexpectedthat50% oftheFC treatmentwillbe removed overthenine-yearlifeofthe
carpetduetowalkingand vacuuming,whilean additional45% oftheFC treatmentwill
be removed insteamcleaningthroughoutthecarpetlife.
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Garmentstreatedwithhome-appliedproductsareassumedtowearina similarmannerto

textile_millappliedtreatments.Thus,73% ofthesetreatmentsareexpectedtowash off
duringgarment clearungover a two-yearlifespan.

Any remainingFCs on coatedproductsatthe end oftheirusefullifeare assumed to be
disposedofatthenationalaveragesforlandfilldisposal(83%) and incineration(17%).

Apparel Products
Seven supplychainmanufacturerspurchasedthe greatestquantitiesofPFOS equivalents
forApparel productsduring 1997. These customersaccount for 56%, 73% and 41% of
1997 productsalesofFC-3573, FC-248, and FC-461, respectively.The majorityof the
PFOS equivalentssoldto theseseven supply chain customers are associatedwith FC-.

248.

The majorityof the PFOS equivalentsin wastewater generated by the seven

manufacturersusing key Apparel productsare associatedwith the processesProduct

Distributionand Application.The highestestimatedpercentlossintowastewaterfrom
theseprocessesis9.3%, which isassociatedwith applicationto leatherproducts. The
majorityofthe PFOS equivalentsinsolidwaste trom the seven manufacturersusing key
Apparel productsare associatedwith the processofcuttingand sewing garments,which

involvesan estimatedlossto solidwaste of 10% forboth clothand leathergarments.

Assuming thatconsumers own and regularlyuse FC-treatedclothapparelfor an average
of two yearsand launderthe garment an average of every two weeks, 3M laboratorytests
suggestthat73% ofthe initialtreatmentwillbe wasted duringconsumer launderingover
thetotallifespan ofthegarment. Itisanticipatedthatthevastmajorityofthiswaste isin
wastewaterand not in dryerlint.Leatherproducts,includingany remainingtreatment,
are disposedof afteruse. Based on nationalaveragesfor municipalwaste, 83% of
appareland leatherproductswillbe senttolandfilland 17% willbe incinerated.

Carpet Products
Six supply chain customers purchased the greatestquantitiesof PFOS equivalentsfor
Carpetproductsduring1997 (> 70% ofkey Carpetproductsales).The key FC products
purchased by one or more of these manufacturers,in decreasingquantityof PFOS

equivalentsare FC-1367, FC-365, and FC-364/FC-398. The majorityof PFOS

equivalentsinwastes generatedby thesemanufacturersare inwastewater. The largest
waste generationvalue forPFOS equivalentsinwastewater from thesemanufacturersis
an estimated25%, which isfrom the carpetfiberdyeing process(FC-365 and FC-364)
and co-applicationto finishedcarpet(FC-1367). However, lessthan or equalto 5% of

FC-1367 isco-applied.

The quantitiesof PFOS equivalentsremoved from carpetsmade in 1997 duringuse by
theend consumer are largerover thetotallifeof the carpetthan the quantitieswasted
duringthesupply chainmanufacturingprocessesin 1997. However, thewastes from end

use customersduring carpetcleaning,foottraffic,and vacuuming arespreadover the 12-

Balteiie April21, 2000
Page v

7t@ Businvasofl@ati-.



FinalReport

yearaveragelifeofa carpetandtheresidentialendusecustomersaredistributed
throughouttheU.S. approximatelyaccordingtonumber ofhouseholdsinan area.The
FC Carpetproductcontributingthemost PFOS equivalentsto wasteduringtheend use
stageisthe one soldin thelargestvolume,which isFC-1367. Lossesof PFOS
equivalentsinwastesfrom FC Carpetproductsduringtheenduse stageareaboutequally
distributedbetweenwastewater(47%) andsolidwaste(53%).

Home TextilesProducts
Nineteensupplychaincustomerswere identifiedasthelocationswiththehighestsales
receiptsofPFOS equivalentsforHome Textilesproductsduring1997. These customers
accountforbetween21% and 97% ofthepriorityHome Textileproducts,dependingon

theproductexamined.

The key FC productspurchasedby one or
'
more of the19 primaryHome Textiles

manufacturers,indecreasingquantityofPFOS equivalentsareFC-247,FX-1801, FC-
824 and FC-138 (equalamounts),FC-248,FC-280,FC-461,and FC-1861. Loss of
PFOS equivalentsintowastewaterfrom the manufacturersmaldng woven productsis
estimatedtobe a maximum of 9.9% fromUnused orNon-RecoveredBathMx following
application.Supply Chain facilitiesproducingnon-woven productseitherpad apply
productoraddproductdirectlytoan extrusionmix. As was thecaseforwoven products,
thehighestestimatedwaste generationvaluefrom theseprocessesis9.9% associated
withpad application.Loss ofPFOS equivalentsinsolidwastefrom themanufacturers
making woven productsis estimatedto be a maximum of 4.9% from one of four

processes.

Based on dataforproductionof clothing,itisestimatedthat10% of the PFOS
equivalentsused inwoven fabricsforupholstery(FC-247,FX-1380) arelostinsolid
wasteduringcuttingand sewing.

Nonwoven medicalfabricsand BEPA filtersaretypicallysingleuse productsthatare
usedfora verybriefperiodand thendisposedof,so themajority(>99.999%)of the
PFOS equivalentswillgo withthesolidwaste.

Itisassumed thatusedHome Textileproductsaredisposedof accordingto thenational
averagesformunicipalsolidwastesenttoincinerators(170/o)andlandfills(830/o).

Paper and Packaging Products
Six supplychain customerspurchased-thegreatestquantitiesof PFOS equivalentsfor
PaperandPackagingproductsduring1997 (> 70% ofkey Paperand Packagingproduct
sales).The key FC productspurchasedby one or more ofthesepapermanufacturers,in
decreasingquantityofPFOS equivalentsareFC-807, FC-809,FC-845, and FC-807A.
PFOS equivalentsinwastesgeneratedby thesepapermanufacturersareprimarilyinthe
form of wastewaterfrom themake down tank. Approximately1% of thetotalrun
volume islostaswastewater.

Wastes of FCs duringconvertingand end useof treatedpaperproductsareverysmall.'
Duringthemaking of paperproducts,convertersdisposeof about3% of inputpaper
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productstreatedwithFCs as solidwaste.ExtremelysmallpercentagesofPFOS
equivalentsareexpectedto adheretopackage contentsduringtheend use stage.Itis
estimatedthata very smallamount ispotentiallytransferredfrom thepackageto the

contents.Studiesareunderway toconfirmthesetransferrates.

Based on the1997 nationalaveragesforsolidwaste disposalof paperproducts,about
17% areincinerated.FCs inpaperproductssentto high-temperatureincineratorsare
completelydestroyed.Scotchbarfmtreatedend-productsarenotrecoveredforrecycling
as partofsolidwasterecyclingprograms. Therefore,allproductsnotincineratedare
expectedtogo directlytomunicipalwastelandfills.Thismeans that83% oftheproduct
materialremainingafterconsumeruse willbe senttoa landfillassolidwaste.

Performance Chemical Products
Eightsupplychaincustomerspurchasedthegreatestquantitiesof PFOS equivalentsfor
PerformanceChemicalproductsduring1997 and accountforallofthe1997 salesof key
PerformanceChemicalproducts.The key FC productspurchasedby one or more ofthese
eightmanufacturers,indecreasingquantityofPFOS equivalents,areFC-129, FC-430,

FX- 12,and FC- 170C.

PerformanceChemicalproductsareused in'awide varietyof productsand industries.
Based on surrogatewaste streamestimatescompiledfrom informationon otherproduct
linesand availabledatasources,the highestestimatedwaste generationvaluefrom
processesinsupplychainfacilitiesforkeyPerformanceChemicalproductsis7.7%. This
waste is associatedwithwastewaterfrom the startupand shutdown of mixing and
blendingoperations.

Industrialand consumer practicesgoverntheuse of PerformanceChemical products.
Varyingquantitiesof FCs arelostinwastestreamsduringapplicationand use. Uses
includesurfactantsforpaintsand coatings,additivesfor cleanersand protectors,and
insecticides.FCs aredisposedofwiththeproduc@accordingtonatio;nalaverages.

Althoughthequantitiesof FC solidsand PFOS-equivalentsin AFFF productssoldin
1997 arelessthanthe one percentused forscreeningkey productsto evaluateinthis
document,themethod ofuseasfirefightingfoams involvespotentiallydirectreleaseto
theenvironment.Thus,theseproductswillbe evaluatedaspartofa separate3M task.

Summary
The fivekey FC productssold in the largestquantityin decliningorder of PFOS
equivalentsareFC-807, FC-809,FC-136;7,FC-845, and FC-247. FC-807, FC-809, and
FC-845 arepartof thePaper and PackagingBusinessUnit. FC-1367 ispartof the
CarpetingBusinessUnit.FC-247 ispartoftheHome TextilesBusinessUnit.

The two largestpercentwastegenerationvaluesforPFOS equivalentsfrom processesat
supplychainfacilitiesforthe 19 key productsevaluatedare associatedwith the
Carpeting,Apparel,and Home TextilesBusinessUnits. The processeswiththelargest
percentwastegenerationvalueacrossallofthesupplychainfacilitieshandlingkey FC
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productsisanestimated25% duringthedyeingprocessforcarpetfiberandanestimated
25% duringco-applicationon carpets.However, lessthanor equalto 5% of FC-1367 is
co-applied.The processeswiththesecond largestpercentwaste generationvalue across
allofthe supplychainfacilitieshandlingkey FC productsisan estimated10% in solid
waste duringtheCuttingand Sewing processforgarmentsand upholstery,respectively,
intheAppareland Home Textilesupplychainfacilities.

The threebusinessunitswith the largestpercentwaste generationvalue for PFOS
equivalentsinwastesfrom theEnd Use/DisposalStagesofthelifecycleforthe 19 key
productsinallsupplychainfacilitiesareAftermarket/Consumer,Paper and Packaging,
and PerformanceChemicals.When thekey productsareevaluatedforeach ofthesethree
businessunitsas a whole, greaterthan 85% of the PFOS equivalentsin wastes are
generatedduringtheEnd UselDisposalStagesCincludeswaste streamsfrom consumer

enduse and disposal).

The inventorydataprovideestimatedquantitiesofPFOS equivalentsinair,wastewater,
or solidwaste forsite-specificlocationsthroughoutthe supplychainstageof the life
cycle.PFOS equivalentwaste generationestimatesinwaste streamswere calculatedat
48 of the supplychainlocationshandlingthe greatestquantitiesof the 19 key FC

products.

A summary ofthe lifecycle,waste streamestimatesbased on 1997 salesof 3M FCs in
theU.S.isshown inthetablebelow. The waste streamestimatesarepresentedasPFOS
equivalents,which do notincluderesidualsthatmay be intheproducts.The U.S.waste
streamestimatesarebroken down by lifecyclestage(e.g.,3M manufacturing,supply
chain facilities,end use consumers,and disposal)and form of waste (e.g.,air,
wastewater,orsolidwaste).These estimatesarean indicationof levelofPFOS inwaste

streams,butnothuman or ecologicalexposurelevels.

Although the waste streamestimatesin the followingsummary tablecan give an
indicationof thepotentialforenvironmentalreleases,most of thewastewaterand solid
waste indicatedin the tableare sent respectively,to a wastewatertreatmentplant
(WWTP) ora landfilland notdirectlytotheenvironment.One exceptionistheestimates
fortheDecatur3M manufacturingfacility,where estimatesareprovidedforwastewater
beforetreatmentand water releasestothe environmentaftertreatmentby an industrial

wastewatertreatmentplant(IWTP).
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Summary ofEstimated()FC Waste StreamsBased on 1997SalesintheU.S.(PFOS

equivalents(2)inlbs./yr)
supplyChain 3M Mfg@

3M Business Processing End Use BU Waste 3M Mf

Un A customers) (Consumers) Disposal Total Streams(3-4)Release%

Afte@-@et/ Airborne
Consmer Waytewater

SolidWaste
ofB U Total

Apparel Airborne
Wastewater
SolidWaste

V.ofB U Total

Carpet Airborne
Wastewater
SolidWaste

Y,,ofB U Total

Home Textiles Airborne
Wastewater
SolidWaste

• ofB U Total

Paperand Airborne
WastewaterPackaging
SolidWaste

• ofBU Total

Perfomiance Airborne
Chemicals Wastewater

SolidWaste
• ofBU Total -

Totalfor AU Airborne 2,600 3,300 0 5,900 NIA") 19,000

Bus Wastewater 110,000 180,000 350 290,000 51,000 10,000

Combined(6)
SolidWast,?) 59,000 200,000 1,300,0001,500,000 1,037,000

Landfill
380,000 NIAO)

.Incineration 657,000 N/A(")

(1)Estinudesused inthisreportarebased on conservative,worst cag assumptionsaboutthegenerationofwastesatsupplycbjlin
facilitiesand 3M manufachiringlocations.and are oftenbased an operatorexperienceor engineeringesfin2atesratherthan
laboratorytests.As suck the estimatescan resultinwide rangesinwaste streamcalculationl

(2)Assumes evenbiildegradationof allsulfonatedpafluorochewcalsto PFOS. PFOS evivalentsdo not always includeall

residualsthatmay be presentintheproductl
(3)These estimatesarebased on manufacbuing datafor1997-1999.
(4)3M manufacturingemissionsare Primarilyassociatedwith a few key stepsin the earlystagesof POSF manufacturingand

purificationand thereforearenot attributedtoany one producl
(5)*rbeacvaluesareestimatesofreleasetothe environmentfrom manufachning and areshown fbrrefemnCL

(6)TotalsforBUs areroundedtotwo significantfigures
(7)Not Available.Availabledatadonotallowtheestimationofairbornedischargespriortotreatment.
(8)Solidrelmns from manufachuing am subcategorizedintolandfillwaste and incineratedwaste.Productionand use datawe not

subcategorized.(9)NotAvailabic Relenes from common treatmentprocessessuch as landfillswillbe cdi=Lted as partof phase 2 of the release

estimationtask.
(10)FCs undergo completethermaldestructionduringhigh-tempa2Wm incineration,so no FCs arereleasedtotheenvironmentin

emissionsfrom theincinerator.
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Glossary

Customer:Companyorfacilitythatacceptsproductshippedfrom3M manufacturing
operationsand performsprocessingforfurtheruse. Processingdone by customerscan
includedilutionor othermixing,application,re-packaging,etc.Both 3M clientsand
contractmanufacturersareconsideredcustomers,however,distributorsaregenerallynot
consideredcustomers.
End-Product: Finishedgoods usedby consumers (usuallythegeneralpublic).Examples
ofend-productsincludetreatedgarments,french-fiycontainers,installedcarpeting,stain-
resistantfurniture,spraycans,alkalinecleaners,etc.

Effluent: Liquidrelease.Waste carriedina liquidmedia fromfinaltreatmentasan

ambientdischarge.

Emissions: Generallyused asa synonym forrelease,emissionsarewastesthatleave
finaltreatmentand aredischargedto ambientmedia. Typicallythe media to which
wastesaredischargedisspecified,e.g.airbom

.
e emissions.

End-Product Nllixture: Generallyapplicableto liquidend-productsonly,the end-
productmixtureisthecombinationof chemicalsrequiredto producethedesiredend-
product.In many casesend-productscontaina mixtureofsulfonatedperfluorochemicals,
solvents,and otheractiveand inactiveingredients.End-productmixturesareassumed to
be uniformmixturesofallingredients.An exampleof an end-productmixtureisthe
home carefabricprotector(RedCan)mixturewhich contains1.5% (byweight)FC-1860.

Product (orProduct Material): Material shipped from 3M sulfonated

perfluorochemical-manufacturingfacilities(e.g.Decatur,AL) to customerfacilities
(customersincludeboth3M clientsand contractmanufacturers).Productsaretypically
referredtousingproductcodes,suchasFC-807, FX- 1801,FC- I70C, etc.

Release: The dischargeof sulfonatedperfluorochemicalsor end-products
containingthesechemicalsto the ambientenvironment. Fo@ example, industrial

wastewaterdischargesthatarefurthertreatedare_notconsideredreleases.However,
industrialstackairborneemissionsthataredischargedtotheambientairareconsidered

releases.
Wastewater: Waste carriedin a liquidmedia from the point of dischargeto further
treatmentpriorto releaseintoambientmedia. This includesboth industrialand

residentialliquidwaste priortotreatment.

Waste Stream: Waste generatedatany stageofthelifecyclethatistransferredto
a treatmentoperationpriorto releaseto the environment.Part 1 of the Release
Estimationreportestimatessulfonatedperfluorochemicalwastestreams.
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